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Power ultrasonication improves tenderness and proteolysis in beef steaks during aging
Chandler Stafford, David Dang, Jared Buhler, Natalie Keele, and Sulaiman

*
Matarneh

Department of Nutrition, Dietetics, and Food Sciences, Utah State University, Logan

BACKGROUND

•

•

•

•

Among all eating quality attributes,
tenderness is often described as the
most important factor dictating the
overall acceptance of cooked beef,
as well as future decision to repeat
purchase.
While many intrinsic and extrinsic
factors
impact
end-product
tenderness, variation in tenderness
is usually attributed to the extent of
postmortem proteolysis occurring
during meat aging.
The calpains are calcium dependent
proteases that participate in the
breakdown of essential cytoskeletal
proteins during aging.
Recent findings from our research
group
have
suggested
that
mitochondria may have the ability to
sequester large amounts of calcium
during the postmortem period and
therefore delay the activation of the
calpain system and subsequently the
rate and extent of proteolysis1.

• With

the mitochondria remaining
functional during the postmortem
period it can participate in other
cellular mechanisms such as
signaling for cellular apoptosis via
the caspase system.

•
•
•

RESULTS

We hypothesized that US would disrupt
mitochondria intactness and thereby cause the
release of cytochrome c, along with calcium,
activating the calpain and caspase system.

Control

Ultrasonication

• The

activation of the caspase
system involves the release of
cytochrome c by the mitochondria.
Recent findings in the literature
has suggested that activation from
the caspase system can play a role
in improving tenderness during
late postmortem aging2.

• To

Figure 2. Effect of US on
textural (A) tenderness, (B)
desmin and (C) Troponin-T
degradation of the longissimus
muscle at 0, 24, 168, and 336 h
postmortem. Data are leastsquare means ± SE. Means
lacking a common letter differ
significantly (P ≤ 0.05)

better understand the role of
mitochondrial apoptosis during
the postmortem period, our
objective
is
to
disrupt
mitochondria intactness by using
ultrasonication (US).

MATERIALS & METHODS

•

HYPOTHESIS

Post-rigor longissimus muscle were excised the carcass (n=8) and immediately
fabricated into eight 2.5 cm thick steaks.
Steaks were randomly subjected to US (Frequency: 40 kHz, Intensity: 12
W/cm2, Time: 40 min, Temperature: 4°C) or no US (control).
After ultrasonication, one steak from each treatment were aged for 0 h
(baseline), 24 h, 168 h and 336 h, respectively, at 4 °C.
Steaks were evaluated for tenderness and proteolysis.

Figure 1. Diagram of two potential effects that US
may induce on mitochondria intactness.
Mitochondria subjected to US may 1) allow for the
release of Ca2+ into the cytosol and thereby activate
the calpain system 2) the release of cytochrome c.
by the mitochondria may subsequently activate the
caspase system. Activation of either proteolytic
system would promote the increase in tenderness.
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CONCLUSION

•
•

Post-rigor longissimus steaks subjected to US significantly
improved tenderness and proteolysis.
Future research will involve measuring caspase and calpain
activity,
mitochondria
respiration,
cytosolic
calcium
concentration and several other proteolytic biomarkers.
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